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Abstract:   
The purpose of this paper was to estimate cyclical unemployment and 
cyclical output in the 15 European Union member-states using a 
system of Phillips curve and Okun’s law equations. Treating both the 
NAIRU and the potential output growth rate as time varying 
unobserved stochastic processes, a state-space maximum likelihood 
estimation method  - using Kalman filter where the state variables 
were random walks  - was followed in order to estimate the 15 
systems of equations. Overall, the estimated with the new approach 
systems of conditional equations suggested that the extent and 
direction of changes of cyclical unemployment and cyclical output 
over the period 1961-1999 is mixed across the 15 EU member states. 
The paper concludes that the application of “common” policies 
across the 15 EU member states may be questionable because of the 
different expected effects of these policies on the various economies. 
 
Key words: Phillips curve, Okun’s law, Kalman filter, Cyclical 
unemployment, Potential output growth rate, NAIRU, Europe. 




   Although the original Phillips (1958) curve relates inversely wage 
inflation to the unemployment rate, the term ‘Phillips curve’ 
gradually came to describe the relation between the rate of inflation 
of prices and the unemployment rate. This relation may be written as 
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t NR t t ) U U ( e + - b = p            (1) 
where:  pt = (Pt – Pt-1 )/ Pt-1 = price inflation rate in period t, Pt = price 
level in period t, U t = total unemployment rate in period t, U NR = 
natural rate of unemployment (later called the ‘Non-Accelerating 
Inflation Rate of Unemployment’ (NAIRU). The UNR and UNAIRU are 
alternative ways of defining the goal of full employment when it is to 
be pursued with fiscal and monetary policies, and thus, they are 
alternatively called as the ‘full employment rate’ (UF)).b = parameter 
that measures the responsiveness prices to unemployment, where b 
<0, et = disturbance term in period t. 
   However, taking into account that total unemployment is the sum 
of cyclical, frictional and structural unemployment, and that frictional 
and structural unemployment are the two  components of natural 
unemployment, then, the term (Ut-UNR) in equation (1) measures the 
cyclical unemployment rate, which highly responds to fiscal and 
monetary policies; the natural rate of unemployment depends more 
on other inherent features within the  economy, such as 
misinformation and mismatches within the labour markets. 
Therefore, equation (1) advocates that fluctuations in cyclical 
unemployment inversely affect price inflation, and the NAIRU is 
consistent with a constant rate of price inflation. 
   Inversely to the fluctuations of cyclical unemployment, or 
deviations of total unemployment from the NAIRU, is the pace of 
economic expansion, which highly depends on fiscal and economic 
policies. This relationship between cyclical unemployment and 
economic expansion, expressed by fluctuations in Gross Domestic 
Product, is written by Okun (1962) as the ‘Okun’s Law’ equation 
t NR t t ) U U ( g h + - d =         (2) 
 
where: g t = (GDPt – GDPt-1 )/ GDPt-1 = growth rate of real output in 
period t, GDPt = real Gross Domestic Product in period t,  d = 
parameter that measures the responsiveness output to unemployment, 
where d <0, ht = disturbance term in period t. 
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   After the collapse of the trade-off between inflation and 
unemployment (output) that the Phillips curve were  offering, 
equations (1) and (2) were extended, in order to include supply-side 
and expectational factors (Phelps, 1967; Friedman, 1968), into the 
following equations: 
t 1 t t NAIRU t
e








t p  = expected price inflation rate in period t,  
p
t g = potential 
growth rate of real output in period t,  g = parameter that measures 
the extent to which changing unemployment (Ut-Ut-1) affects 
inflation, where g <0. 
 
   Recently, and due to the introduction of new methods of estimation 
in econometrics, the estimation of the NAIRU and of the potential 
output - using the Phillips and Okun equations - have drawn attention 
as important topics of research in economics (Apel and Jansson, 
1999; Fair, 2000; Richardson et al., 2000; Laubach, 2001). General 





t t S ) L ( ) U U )( L ( e + g + - b + p = p     (5) 
 
with  1 t
e






t t ) U U )( L ( g g h + - d + =       (7) 
 
with  t 1 t
p
t T ) L ( g ) L ( g z + q = -         (8) 
 
where:  a(L),  b(L),  g(L),  d(L),  q(L),  z(L) = polynomials in the lag 
operator, S t and Tt = supply or production determination variables for 
the Phillips and Okun equations respectively, 
NAIRU
t U  = time varying 
NAIRU. 
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In estimating equations (5) and (7) the following methodological 
options may be considered: 
 
1.  Equations (5) and/or (7) may be estimated individually (Kutner, 
1994; Jaeger and Parkinson, 1994; Fair, 2000; Richardson et al., 
2000; Laubach, 2001) or as a system of equations (Apel and 
Jansson, 1999). 
2.  The time varying NAIRU may alternatively modelled as a 
deterministic function of time (Staiger et al, 1997a, 1997b), as an 
unobserved stochastic process (Gordon, 1997; Staiger  et al, 
1997b; Laubach, 2001), or as a function of structural economic 
variables (Weiner, 1993; Staiger et al, 1997b). 
3.  The time varying potential output may alternatively modelled as 
a deterministic function of time, or as an unobserved stochastic 
process (Kutner, 1994; Jaeger and Parkinson, 1994; Apel and 
Jansson, 1999). 
 
   From the available options the time varying NAIRU and potential 
output unobserved stochastic processes modelling incorporates 
economic content that it is absent from the deterministic function 
modelling. Furthermore, any attempt to measure the NAIRU 
estimating individually either the Phillips equation or the Okun 
equation will most probably result in different estimates. Finally, a 
system of equations which explicitly incorporates the co-variation 
restriction on cyclical output, cyclical unemployment and price 
inflation suggested by theory, is a satisfactory model for describing 
the mutual dependency of output, unemployment and inflation (Apel 
and Jansson, 1999). Summarising the relevant literature, we may say 
that the main problem in the research referring to the estimation of 
the relationship between inflation, output and unemployment, using a 
Phillips curve or an Okun’s law specification, is the uncertainty 
surrounding the estimates of the NAIRU and the potential output 
growth rates, and therefore, it is important any contribution to this 
area to be concentrated on new specifications of the equations 
involved and on new estimating techniques that will add to our 
knowledge. 
   Considering the last paragraph, the purpose of this paper is t o 
estimate cyclical unemployment and cyclical output for each one of Katos, A, Pallis, D and Katsouli, E. Cyclical Unemployment and Output  in the EU 
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the 15 European Union (EU) member-states, using a system of 
Phillips and Okun equations. For this purpose the NAIRU and 
potential output to be estimated follow the unobserved stochastic 
process modelling and are estimated conditionally with respect to the 
two equations of the system. Section 2, presents the specific model to 
be estimated and employing the Augmented Dickey-Fuller (ADF) 
tests, investigates the non-stationarity of all the data used. The 
statistical estimates of the model, using the Kalman filter estimation 
methodology, and discussion of the meaning of these estimates is 
presented in section 3. Section 4 presents the time varying estimates 
of the NAIRU and the potential output for the 15 European Union 
member-states. Finally, section 5 presents the conclusions and policy 
implications of the paper. All estimates have been carried out using 
EViews 3.1. 
  
2. The model and the data involved 
 
   The first equation of the system of the two equations employed in 
this paper includes a modified version of the Gordon’s(1982, 1985, 
1997) type Phillips curve   
      
0 g     ,    0     ,    1 0




t t 0 1 t t
‡ < b £ a <
e + g + - b + ap = p -     (9) 
      where  t , 1 1 t t
NAIRU
t U U e + b = -              (10) 
bt is a time varying parameter to be estimated, pmt is import prices 
inflation in period t, and e1,t is a disturbance term. Equations (9)-(10) 
relate prices inflation to cyclical unemployment (i.e. the difference 
between the level of unemployment and the NAIRU) which proxies 
demand pressures; the lag in  the prices inflation term captures any 
inertia (in the case where the restriction of a being equal to one is 
imposed, then, this term can be thought as picking up expectational 
effects); the import prices inflation refers to supply pressures, 
incorporating thus imported inflation. Equation (9) specifies a 
meaningful NAIRU in the case where inflation is integrated of order 
one, i.e. is  p~I(1),  a=1 and  g=e=0. In this case then, when 
Ut=Ut
NAIRU, it is  pt=pt-1, meaning that equation (9) addresses the 
problem of estimating the relationship between price inflation and International Journal of Applied Econometrics and Quantitative Studies  Vol.1-4(2004) 
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cyclical unemployment conditional on import prices supply shocks 
(Apel and Jansson, 1999). The second equation is  
 
    0






h + - d + =
      (11) 
where    
0




h + z + q = -     (12) 
qt is a time  parameter to be estimated, q t is labour productivity in 
time period t and h1,t is a disturbance term. Equations (11)-(12) relate 
cyclical unemployment to cyclical growth rates of real output and 
allow the estimation of the NAIRU and the potential growth rate. In 
fact, the potential growth rate incorporates two components: an 
unobserved component ( qtgt-1) which refers to the overall pace 
economic expansion, and a structural component (zqt) which refers to 
the production technological conditions captured by l abour 
productivity. Finally, assuming that variables  bt and  qt are 
characterized by stochastic trends, this means that Ut
NAIRU and gt
p are 
also characterized by stochastic trends, implying that U t ~ I(1), g t ~ 
I(1) and q t ~ I(1). The advantage of equations (10) and (12) is that 
they combine both unobservable variables ( bt and  qt) and 
economically meaningful observed information (Ut-1, g t-1 and q t-
1).The data used in the analysis is annual, cover the period from 1961 
to 1999 and are taken from European Economy (1999).  
 
   The identification of the variables used is the following: p=prices 
inflation (price deflator private consumption; annual percentage 
change from national currency). U = unemployment rate (total; 
percentage of civilian labour force). q =labour productivity growth 
(gross domestic product at 1990 market prices per person employed; 
annual percentage change from national currency). g =output growth 
rate (gross domestic product at 1990 market prices; national 
currency; annual percentage change). p m =import prices inflation 
(price deflator imports of goods and services; annual percentage 
change from national currency).  
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   In examining the stationarity of these variables we used the 
Dickey-Fuller (DF) and Augmented Dickey-Fuller (ADF) tests as 
shown in Table 1 (Dickey and Fuller, 1979 and 1981; Dickey and 
Pantula, 1987; Dickey et al, 1984). The exact methodology followed 
is as follows (Seddighi  et al, 2000): In order to find the proper 
structure of the DF/ADF equations, in terms of the inclusion in the 
equations of an intercept (c) and a trend (t), and in terms of how 
many extra augmented lagged terms to include in the ADF equations, 
for eliminating possible autocorrelation in the disturbances, the usual 
Akaikes’s (1973) information criterion (AIC) and Schwartz’s (1978) 
criterion (SC) were employed. The minimum values of AIC and SC 
indicated the ‘best’ structure of the ADF equations. With respect to 
testing autocorrelation in the disturbances, the usual Breusch (1978) 
and Godfrey (1978) or Lagrange multiplier LM(1), test was used.  
 
   The structure of the figures presented in Table 1 is as follows: For 
each country and for each variable (in each cell) there are two figures 
of the DF/ADF statistics.    The top figure refers to the actual (level) 
variable and the bottom figure refers to the 1
st differenced variable. 
Next to each figure there are three indicators; the first shows the 
corresponding numbers of the lagged terms used to eliminate 
possible autocorrelations in the disturbances, the second shows the 
inclusion in the equations of an intercept (c) and the third shows the 
inclusion of a trend (t). Comparing the DF/ADF statistics in Table 1, 
with the MacKinnon (1991) critical values, shown at the bottom of 
Table 1, the following conclusions may be derived: 1)The statistics 
referring to the actual levels show that the vast majority of the 
variables are non-stationary. However, these statistics show that the 
corresponding 1
st differenced variables are stationary. In other words 
the vast majority of the variables in Table 1 are integrated of order 
one, i.e. they are I(1). 2)Variables marked with asterisks (one asterisk 
for the case of including intercept only; two asterisks for the case of 
including intercept and time trend) are at the 5% significant level 
neighbourhood of being I(1).  3)Variables q i (for i=7, 9, 10, 12, 15), 
gi (for i = 9, 12, 15) and pmi (for i=3) are stationary. 4)Because only 
9 variables are stationary, from a total of 80 variables, for 
comparison purposes, in the estimation bellow we  will treat all 
variables as being I(1). International Journal of Applied Econometrics and Quantitative Studies  Vol.1-4(2004) 
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     Table 1.  DF/ADF unit root tests for all the variables 
Country p    U    q    g    pm   










































































































































































































































































































































































* Critical values (including intercept):  -3.62 (1%);  -2.94 (5%);  -2.60 
(10%).**   Critical values (including intercept and time trend): -4.22 (1%); -
3.53 (5%);  -3.20 (10%).
s  Stationary. Variables in levels and first 
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3.  The model estimates 
 
   In order to estimate cyclical unemployment, i.e. estimating first the 
time varying NAIRU, and cyclical output growth rate, i.e. estimating 
first the time varying potential output growth rate, the estimation 
issues followed may be summarised as follows: All the variables 
involved in the estimation assumed to be I(1). In this case estimates 
will not produce spurious results (Gujarati, 1995; Seddighi  et al., 
2000). The specification of the model described in the system of 
equations (9)-(12) can be written in a state-space form as follows: 
 
Measurement equations:  
     t t 1 t t t 0 1 t t pm ) U U ( p p e + g + b - b + a = - -   (13) 
              t t 1 t t t 1 t t t q ) U U ( g g h + z + b - d + q = - -   (14) 
Transition equations: 
   t 1 t 1 t u + b f = b -         (15) 
   t 1 t 2 t v + q f = q -         (16) 
where bt and qt are the state variables, j1 and j2 are parameters and the 
disturbance terms et,  ht, u t and v t are assumed to be independent and 
white noise. 
 
   The parameters of the equations (13)-(16) can be estimated by 
maximum likelihood using the Kalman filter. The Kalman filter is a 
recursive algorithm for sequentially updating the state variables given 
past information. More technically, it is an algorithm for calculating 
linear least squares forecasts of the state variables given data 
observed up to date t (Cuthbertson et al., 1992; EViews, 1998).The 
state variables are either random walk (assuming j1 = 1 and j2 = 1; 
shocks to the random coefficient persist indefinitely) or AR(1) and 
constant mean (assuming j1 „ 1 and j2 „ 1; shocks to the random 
coefficient have some persistence, but that the coefficient eventually 
returns to its mean value). Because the data is annual, at most two 
lags in the independent variables of equations (13)-(14) are used. 
 
Tables 2 and 3 present the estimated Phillips and Okun equations 
respectively using Kalman filter.  The estimates refer to the state International Journal of Applied Econometrics and Quantitative Studies  Vol.1-4(2004) 
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variables following a random walk process. Experiments assuming 
that the state variables follow an AR(1) and constant mean process 
were also performed but the results were inferior because in most 
cases the autoregression coefficients were not significant. From the 
results in Tables 2 and 3 we may conclude the following:  
 
1)  In all cases the estimated coefficients have the expected a priori 
signs.  The unemployment gap affects negatively price inflation and 
output growth rates; lagged price inflation and import prices inflation 
affect positively price inflation; labour productivity affect positively 
output growth rates.  
2) Most estimates are generally acceptable, according to the usual       
statistical criteria. 
3) The specifications of the estimated Phillips and Okun equations 
are identical between the 15 EU member-states. This ensures 
comparability of the results. 
4) Using computed two quartiles of the estimated coefficients in 
Table 2, the 15 EU member-states may be categorized into the 
following groups: a)Price inflation with respect to cyclical 
unemployment (quartiles: Q1=-0.502 and Q2=-0.342): more sensitive 
(P, EL, I, UK, E); average sensitive (A, S, NL, FIN, B); less sensitive 
(F, IRL, L, D, DK). b)Price inflation with respect to import prices 
inflation (quartiles: Q1=0.165 and Q2=0.226): more sensitive (D, P, 
NL, E, S); average sensitive (F, UK, DK, I, IRL); less sensitive (FIN, 
A, B, EL, L). c)Price inflation with respect to lagged price inflation 
(quartiles: Q 1=0.775 and Q 2=0.835): less sensitive (L, EL, B, I, 
FIN); average sensitive (DK, IRL, A, UK, S); more sensitive (F, NL, 
P, E, D). 
5) Using computed two quartiles of the estimated coefficients in 
Table 3, the 15 EU member-states may be categorized into the 
following groups: a) Output growth rate with respect to cyclical 
unemployment (quartiles: Q1=-0.936 and Q2=-0.559): more sensitive 
(L, A, P, IRL, FIN); average sensitive (EL, B, S, E, NL); less 
sensitive (F, DK, I, D, UK). b)Output growth rate with respect to 
labour productivity (quartiles: Q 1=0.948 and Q 2=1.052): more 
sensitive (EL, UK, NL, P, S); average sensitive (E, D, DK, I, A); less 
sensitive (L, B, FIN, IRL, F). 
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Table 2 Estimates of Phillips curves (dependent variable is p) 
  a:pt-1  b0:(U-UNR)  g:pm  bt=99:Ut=98  R
2  DW 








0.799  2.111 








0.844  1.668 






0.725  1.220 








0.841  2.091 








0.840  2.143 








0.920  1.324 








0.834  1.688 








0.943  2.105 








0.849  1.840 








0.760  2.256 








0.821  1.984 








0.704  1.892 








0.847  1.390 








0.687  2.657 








0.780  2.202 








0.948  1.393 
Notes: t-ratios in brackets.  
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Table 3 Estimates of Okun’s law equations (dependent variable is g) 
  qt=99:gt=98  d:(U-UNR)  z:q  R
2  DW 






0.999  2.082 






0.789  1.508 






0.933  1.992 






0.897  1.785 






0.961  2.214 






0.999  2.408 






0.999  2.790 






0.845  1.069 






0.893  1.995 






0.999  2.135 






0.999  2.701 






0.827  1.882 






0.946  1.224 






0.827  1.556 






0.756  1.660 






0.880  1.604 
Notes: t-ratios in brackets.  
 Katos, A, Pallis, D and Katsouli, E. Cyclical Unemployment and Output  in the EU 
  17 
4. Estimates of the NAIRU and potential output growth rates 
 
   Table 4 presents the estimates for the year 1999 of the NAIRU and 
the potential output growth rates for the 15 EU member-states, 
derived from the estimated Phillips and Okun equations presented in 
Tables 2 and 3, according to equations (10) and (12) respectively. For 
comparison purposes, in the first two columns of this table the recent 
OECD (Richardson et al, 2000) and Laubach (2001) estimates of the 
NAIRU are also presented. Furthermore, in the same table the actual 
rates of unemployment a nd output growth rates for all the EU 
member-states are also presented, so the extent and direction of 
cyclical unemployment and cyclical output may realised for the year 
1999, i.e. the final year of the estimation period.  
 
   The full path of cyclical unemployment (Ut-Ut
NAIRU) and cyclical 
output growth rates (gt-gr
P) for the period 1961-199 and for each of 
the EU member-states are shown in Figure. In the same figure the 
correlation coefficients between the variables of (Ut-Ut
NAIRU) and gt-
gr
P) are also reported. Comparing our estimates of the NAIRU with 
those of the other researchers it is seen in Table 4 that our estimates 
are higher than the Richardson et al (2000) estimates in 10 out of the 
14 member-states, i.e. in 71.4 % of the reported cases. However, our 
estimates are very close to the estimates reported by Laubach (2001), 
the latter being higher than the Richardson et al (2000) estimates in 3 
out of the 4 member-states, i.e. in 75.0 % of the reported cases.        
The precision of our estimates – measured by the reported t-ratios – 
is much higher than the precision of the Laubach estimates. However, 
we believe that this is due to the fact that our data were annual in 
contrast to the Laubach data which were quarterly. Broadly speaking, 
our estimates are in the range of the generally accepted levels of the 
NAIRU. From the 1999 values of the actual unemployment rates and 
actual output growth rates in Table 4, compared to the NAIRU and 
potential output growth rates, the cyclical unemployment and cyclical 
output may be computed. It is seen that in 10 member-states (B, DK, 
EL, E, IRL, I, L, NL, P, FIN) cyclical unemployment is negative, 
meaning that the NAIRU is greater than the actual unemployment 
rate, and in 5 member-states (D, F, A, S, UK) cyclical unemployment 
is positive. International Journal of Applied Econometrics and Quantitative Studies  Vol.1-4(2004) 
  18 
Table 4 Estimates of the NAIRU and potential output growth rate 
Country  OECD
1  Laubach





1. B  8.2 
 
  8.8 
[14.31] 
8.3  1.6 
[24.25] 
1.9 
2. DK  6.3 
 
  5.1 
[23.56] 
4.6  1.3 
[13.30] 
1.7 
3. D  6.9 
 




9.0  2.3 
[4.98] 
1.7 
4. EL  9.5 
 
  11.2 
[41.89] 
9.4  2.4 
[14.47] 
3.4 
5. E  15.1    18.9 
[12.17] 
17.3  2.3 
[8.04] 
3.3 




11.5  2.4 
[19.89] 
2.3 
7. IRL  7.1 
 
  8.7 
[10.28] 
6.0  6.6 
[31.49] 
9.3 




12.2  1.5 
[9.47] 
1.6 
9. L      3.8 
[7.78] 
2.7  2.9 
[11.20] 
3.2 
10. NL  4.7    4.3 
[4.47] 
3.6  1.9 
[66.75] 
2.3 
11. A  4.9    4.2 
[6.90] 
4.3  2.4 
[13.60] 
2.3 
12. P  3.9    5.1 
[36.5] 
4.7  2.4 
[9.34] 
3.2 
13. FIN  9.0    10.7 
[11.43] 
10.1  3.3 
[14.24] 
3.7 
14. S  5.8    7.2 
[27.32] 
7.8  2.3 
[12.32] 
2.2 
15. UK  7.0  6.10  [1.28]   
6.42  [2.47] 
6.3 
[22.84] 
6.5  1.3 
[10.78] 
1.1 
16. EU  8.8    10.1 
[48.83] 
9.6  1.8 
[16.54] 
2.1 
Notes:   t-ratios in brackets. OECD
1 estimates of NAIRU:99. Richardson et 
al,  (2000). Laubach(2001)
2 estimates of NAIRU98:4;  specifications I      
and II. Our
3 estimates of NAIRU99. Our
4 estimates of Potential g:99. U99
5 
actual U:99. g99
6: actual g:99. 
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   In contrast, it is seen that cyclical output is positive in the same 10 
member-states and negative in the same 5 member-states. This means 
that the inverse relationship between cyclical unemployment and 
cyclical output holds for at least year 1999.  
 
   In terms of the overall path of cyclical unemployment and cyclical 
output, shown in Figure, our estimates suggest that the extent and 
direction of changes in these two variables over the period 1961-1999 
is mixed across the EU member states. Furthermore, it is seen that 
the higher the cyclical unemployment is, the lower the cyclical output 
is. The extent of this inverse relationship between cyclical 
unemployment and cyclical output can be verified by the negative 
correlation coefficients reported in Figure 1. 
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 15. United Kingdom (r=-0.838)             16. EU (r=-0.803)   
     
     It is seen that in most cases (B, E, F, IRL, NL, A, FIN, S, UK) the 
correlation coefficients are between -1.000 and -0.800, in two cases 
(D, L) are between -0.800 and -0.600, in three cases (DK, I, P) are 
between  -0.600 and -0.400, and only in one case (EL) is between -
0.200 and 0.000. Generally speaking we could say that if we knew 
the changes in cyclical output we could predict the changes in 
cyclical unemployment. 
 
5. Concluding remarks 
 
   The purpose of this paper was to estimate cyclical unemployment 
and cyclical output in the 15 European Union member-states. For this 
purpose a two equations system was estimated for each member 
state. The first equation was making use of a Phillips type curve, 
where if the employment rate falls bellow the NAIRU, price inflation 
will rise until the unemployment rate returns to the NAIRU, at which 
time price inflation will stabilise at a permanently higher level. 
However, it was assumed that the NAIRU may, to some extent, be International Journal of Applied Econometrics and Quantitative Studies  Vol.1-4(2004) 
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influenced by the path of the actual unemployment rate and 
furthermore that price inflation was also depending on imported 
inflation. The second equation was making use of an Okun’s law 
type equation, where deviations of the unemployment rate from the 
NAIRU produce deviations of the output growth rate from its 
potential level. Similarly, it was assumed that the potential output 
growth rate may, to some extent, be influenced by the path of the 
actual output growth rate and of the labour productivity rate.  
 
   Treating both the NAIRU and the potential output growth rate as 
time varying unobserved stochastic processes, a state-space 
maximum likelihood estimation method  - using Kalman filter where 
the state variables were random walks - was followed in order to 
estimate the 15 systems of equations. However, although the Kalman 
filter estimates are preferred as being economically more meaningful, 
the variation of the NAIRU needs to be right, too little variation in 
the NAIRU will result in miss-specified and unreliable equations; too 
much variation undermines the concept and makes the NAIRU of 
limited use for policy (Richardson  et al., 2000). For this reason we 
followed the method of the joint estimation of both the Phillips curve 
and Okun’s law equations, although both the NAIRU and the 
potential output growth rate could be estimated by using only the 
Okun’s law equation. In fact the estimation procedure suggests that 
the NAIRU and the potential output growth rate are estimated 
conditionally upon satisfaction of both equations.   
 
   The system of the two equations may handle much better the 
economic policy trade off between inflation and unemployment. This 
problem is to reduce unemployment by sustained high-growth 
strategy (suggested by the Okun’s law) but at the same time produce 
a long-run reduction in inflation (suggested by the Phillips curve). 
The choice to be made is usually between a fast output expansion that 
rapidly reduces unemployment and a slow output expansion that cuts 
into inflation, but at the cost of sustained unemployment. Using, for 
example, the estimates in Tables 2 and 3 in order to make a 
dynamically simulated EU system of equations, it can be derived that 
a 1.0% decrease in the unemployment rate in EU in some year is 
compatible with a 2.1% increase in the output growth rate and with a Katos, A, Pallis, D and Katsouli, E. Cyclical Unemployment and Output  in the EU 
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1.7% increase in the inflation rate in the same year. Overall, the 
estimated systems of equations suggest that the extent and direction 
of changes of cyclical unemployment and cyclical output over the 
period 1961-1999 i s mixed across the 15 EU member states. 
Furthermore, it is seen that the higher cyclical unemployment, the 
lower cyclical output. Thus, the application of “common” policies 
across the 15 EU member states may be questionable because of the 
different effects of these policies on the various economies.  
 
   Finally, it must be noted here that although we tried in this paper to 
capture some of the problems in the estimation of cyclical 
unemployment and cyclical output, the usual biases in estimating the 
NAIRU are the miss-specified Phillips curves and the non-linearities 
and asymmetries in the effect of the cyclical unemployment on price 
inflation. Therefore, further research is needed in this field in the 
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